A new species of Carex sect. Rhomboidales, Carex concava, is described and illustrated from Hainan, China. The new species is similar to C. paracheniana but differs in having wider blades and longer sheaths of bracts; inflorescence with 3 spikes; terminal spike 2-6 cm long and with a 4-14 cm long peduncle; lateral spikes 3-6 cm long, loosely flowered and with 8-15 cm long peduncles; staminate glume ovate, 1-veined costa excurrent into a shortly awn ca. 0.3 mm; pistillate glume ovate, ca. 4 mm long, 1-veined costa excurrent into a awn ca. 1 mm; perigynia fusiform and green; nutlets inclined-oval, brownish black, with 3 angles deeply constricted at the middle and the side toward of spike-stalk deeply concave at base.
Introduction
The genus Carex L. (1753:972) is one of the largest genera of vascular plants, comprising about 2,000 species distributed almost worldwide in various habitats (Ohwi 1936 , Nelmes 1951 , Ball & Reznicek 2003 , Dai et al. 2000 , Frodin 2004 , Global Carex Group 2016 . 527 species in three subgenera and 69 sections were recorded in recently published Flora of China (Dai et al. 2010) . Recently, additional 19 species have been reported (Jin et al. 2004 (Jin et al. , 2010 (Jin et al. , 2012a (Jin et al. , 2012b (Jin et al. , 2013 Shimizu 2008; Zhao et al. 2011; Yu et al. 2012; Wang et al. 2012; Deng 2014; Yang et al. 2014 Yang et al. , 2015a Yang et al. , 2015b .
The genus Carex is clearly distinguished from other genera of the Cyperaceae in having consistently unisexual flowers and a perigynium, the latter a sac-like structure of prophyllar origin that surrounds the naked gynoecium (Blaser 1944 , Jiménez-Mejías et al. 2016 . Carex has been variously divided in subgenera and sections based on the following characters among others: number of stigmas, inflorescence structure, and distribution of staminate and pistillate flowers within the spikes. The most influential classification was that of Kükenthal (1909) who recognized four subgenera which, according to Egorova (1999) nomenclatural update, are subg. Carex, subg. Vigneastra (Tuckerman 1843:10) , subg. Vignea (B. Beauvois in T. Lestiboudois 1819:22) and subg. Psyllophora (Degland 1828:285) . This classification was widely followed by most authors (Koyama 1962; Reznicek 1990; Dai 2000 Dai , 2010 Waterway et al 2007 Waterway et al , 2009 .
Carex sect. Rhomboidales (Kükenthal 1909:622) belongs to C. subg. Carex and is characterized by long-sheathing bracts with short blades, trigonous, rhombic to ovoid perigynia with columniform bidentate beaks at the apex, and obovoid or ovoid, trigonous nutlets that are constricted in the middle part and mitrate or hastate at the apex (Ohwi 1936 , Kükenthal 1909 . The section consists of 52 taxa (42 species, six subspecies and four varieties), mainly distributed in eastern Asia, with 36 species native to China and five species in Hainan Island (Oda et al. 2003; Dai 2010; Jin & Zheng 2013; Yang 2015a Yang , 2015b . Hainan Island is located at the southern part of China, at the northern edge of tropical Asia, has about 4100 vascular plant species (Liao et al. 2001) . To date, 28 species of Carex have been reported from Hainan (Deng 2014; Wang 2012; Yang 2014 Yang , 2015a Yang , 2015b Liu & Bai 2012) .
During an investigation of the flora of Wuzhi Shan Nature Reserve in 2014, a novel species of Carex was collected and is here recognized as a new species in section Rhomboidales: Carex concava. Morphologically, this new species has affinities with Carex paracheniana X. F. Jin, D. A. Simpson & C. Z. Zheng and C. brevicuspis (Jin et al. 2012) .
Materials and Methods
Material of this new species was collected from Wuzhi Shan Nature Reserve (Fig 4) . Morphological description of the new species was based on examination of five fresh and pressed specimens. Details of the terminal staminate spikes, lateral pistillate spikes, pistillate glumes, perigynia and nutlets were examined and photographed under a stereomicroscope (Olympus SZX16-6156). The perigynia and nutlets shape of Carex concava were observed using a Philips XL-30E scanning electron microscope (SEM). The studied specimens are kept in the Herbarium of the South China Botanical Garden of the Chinese Academy of Sciences (IBSC), and the Tropical Crops Genetic Resources Institute of the Chinese Academy of Tropical Agricultural Sciences (TCGRI).
Results
The new species is most similar to C. paracheniana based on the shape of the involucral bracts, the perigynia and the nutlets with 3 angles deeply constricted at middle and the side concave, but differs by the adaxial side of nutlets deeply concave below the constrictions (Figs 1-3 ). The new species is also similar to C. brevicuspis in the perigynia and the nutlets with 3 angles deeply constricted at middle and the side concave, but differs by the lateral spikes with loosely flowered, base of nutlets not stipitate and the adaxial side of nutlet deeply concave below the constrictions. Differences between the three taxa are listed in Table 1 . Phenology:-Flowering occurs from March and usually nutlets mature from April to June. etymology:-The epithet "concava" refers to the nutlets, which are deeply constricted at the middle and the side toward of spike-stalk deeply concave at base.
Relationships:-The new species belongs to Carex sect. Rhomboidales. In Hainan Island, five species, C. harlandii Boott (Boott 1860) , C. saxicola Tang & F.T. Wang (Tang & Wang 1977) , C. longipetiolata Q.L. Wang, H.B. Yang & Y.F. Deng(Wang et al. 2012) , C. procumbens H.B. Yang, X.X. Li & G.D. Liu (Yang et al. 2015a ), and C. jianfengensis H.B. Yang, X.X. Li & G.D. Liu (Yang et al. 2015b ) have been reported. Besides, five new taxa from other regions have recently been described in sect. Rhomboidales: C. jubozanensis J. Oda & A. Tanaka (Oda et al. 2003) , C. austrozhejiangensis C.Z. Zheng & X.F. Jin (Jin et al. 2004) , C. kagoshimensis Tak. Shimizu (Shimizu 2008 C. yandangshanica C.Z. Zheng & X.F. Jin (Jin et al. 2010) and C. paracheniana X.F. Jin, D.A. Simpson & C.Z. Zheng (Jin et al. 2012b) . However, C. concava can be easily distinguished from all the species mentioned above by its nutlets with 3 angles deeply constricted at the middle, the side toward of spike-stalk deeply concave at base. It is similar to C. paracheniana based on the shape of nutlets and perigynia, but differences are clear as mentioned in Table  1 . Futhermore, based on SEM observations, this new species has no protruding central silica bodies in epidermal cells (Fig 2) . Carex paracheniana displays protruding, irregularly 5-6-gonal, central silica bodies in epiderminal cells (Jin & Zheng 2013 
